I would like to compare the education of an occupational physician with the making of a product in industry, though this may be a hazardous operation. We therefore have to discuss three topics: (1) The objectives of occupational medicine: what are the product specification requirements for an occupational physician? (2) Whom do we educate: what are the properties and the possibilities of the basic material? (3) The process of education, determined both by the basic material and by the intended final product.
Product Specification Requirements Personal contact with colleagues from different countries in Europe makes it evident that there are many ways of practising occupational medicine and also of setting objectives. I do not think that the objectives I describe here represent the opinion of all my Dutch colleagues, probably not in philosophy, certainly not in practical application in everyday work. But I am convinced that these product specification requirements correspond in general to the scope and objectives of our Dutch Society for Occupational Medicine, although they may not always be stated so explicitly.
Hygienic and ergonomic noncurative approach: What is meant by 'occupational health'? In my opinion 'health' means the presence of an equilibrium between external demands and human capacities. In Holland we coined the terms 'uitwendige belasting' (external load) and 'functionele belasting' (functional load). 'External load' is used as an expression of all the external demands put upon a human being. 'Functional load' represents the response of the biological systems, expressed in biological terms, such as cardiac output, oxygen consumption, &c. The possibility of attaining an equilibrium is determined by the 'belastbaarheid' (loadability), i.e. the biological capacity to cope with demands. If the external load exceeds the loadability, pathological reactions may occur. Health means an equilibrium between load and loadability. Occupational health is primarily concerned with safeguarding and promoting this equilibrium as far as it is determined by occupation.
The external load may be divided into various categories: (1) External load as determined by demands for activityphysical activity, or mental activity (processing of information, &c.). (2) External load as determined by the environmentpsychosocial (human relations); physical (lighting, noise, climate, vibration, &c.); chemical; bacteriological-virological.
The biological capacity is not static but is also determined by a variety of demands. Obvious examples of this are the increase of physical working capacity by sports training, and the decrease in capacity caused by absence of external demands in prolonged bed rest.
Not all categories of external load are essential for keeping up capacity. I distinguish two kinds of external demands: (1) System-known demands, which are essential and should always be present to some extent in the integral load. Examples are physical and mental activity, psychosocial contacts, nutrition, temperature, air pressure, lighting, sound. (2) Certain environmental stimuli that are not essential for keeping up capacitysystem-unktown dlemanids, such as the presence of toxic agents and ionizing radiation. These are never necessary, and are acceptable only to a certain degree.
I have outlined this concept of health because to a large extent it determines the philosophy of the medical approach to occupational health care. It leads to two principal attitudes, the ergonomic and the hygienic.
(1) Ergonomic approach: This involves keeping the system-known external demands within biologically required limits, and therefore implies obtaining an optimal external work load. It is valid for physical and mental activity, for the psychosocial environment, for some aspects of the physical environment, and perhaps even for nutrition.
(2) Hygienic approach: This requires that systemunknown environmental demands be kept at minimal level, particularly in the case of dusts, toxic substances and ionizing radiations, which should be as far below specified limits as possible.
Occupational medicine does not merely mean practising medicine in industry; it has its own specific philosophy, objectives and methods, differing from those of the practice of curative medicine. Scott (1967 ), Wright (1966 and Lloyd Davies (1966) have all described their views on occupational medicine in Great Britain. I agree with them that occupational medicine is primarily not curative medicine practised in industry, but that it requires a completely different concept. The concept that I present covers a larger field than that described by my British colleagues. I stipulate two lines of approach, the ergonomic and the hygienic, and these for the total external load: not only for toxicological, physical and environmental factors, and psychosocial relations, but also for the physical and mental work load. In regard to physical and mental work load, not only is overload important, but with increasing mechanization and automation underload may become as great a problem.
So the primary product specification is: changing the role concept of curative medicine into the role concept of an ergonomic-constructive and hygienic-preventive health care, covering all aspects of the external work load. Group health care: Occupational medicine should be directed in the first place to the relationship between work load and the capacities of the working group. Problems of individual workers certainly are of great importance. But I believe occupational health care to be much more than the sum of the care of individual subjects. The individual work load and capacity should be studied against the background of load and loadability of the group to which the individual workers belong. This means that education in occupational medicine should change the role concept of individual health care into that of group-directed health care. This requires training in the method of epidemiological research. Evaluation of health: Where curative medicine is still primarily concerned with treatment of illness, occupational medicine has to consider the safeguarding and promotion of health. This means that postgraduate education should include study of the normal variation of health parameters, and of early deviations which may have prognostic valuepossibly long-termas regards the development of disease. Education is needed in human physiology in the broad sense of the functioning of presumably healthy subjects in dependence on the demands of everyday life. Postgraduate education should therefore pay much attention to the biology and ecology of human beings in health and disease.
Quantitative approach: Clinical medicilne has progressed very fast by taking advantage of developments in other branches of science; the occupational physician, working in an atmosphere which is largely determined by facts and figures, should try to base his advice to management and workers on quantitatively measured facts.
Team work: In my country general practice is still largely a one-man affair. This may not be optimal any longer for general practice, and it certainly is not the optimal approach in industry. Evaluation of work load and loadability is only possible with the advice and co-operation of chemists, physicists, sociologists and psychologists. The physician in industry works as a member of a team and should be taught the importance of appreciating this.
Status within the medical world: Occupational medicine has to prove that it is a special branch of medicine with its own methods, with specialized knowledge, and particularly with its own r-eseacieh.
Section ofOccupational Medicine
This will greatly promote the acceptance of our work by clinical specialists and general practitioners, and thus the health care of the working population.
Clinical aspects: Although I have stressed the noncurative aspects of occupational health care, I am aware that clinical medicine should certainly not be neglected. The occupational physician needs proper knowledge of first aid in accidents, poisonings and the like. He should probably be instructed in the principles and practice of traumatology. Management and workers still judge the ability of an occupational physician largely by the way he helps acutely ill patients, and also by the way he organizes first aid and medical care in emergencies. He should also be able to provide adequate evaluation of clinical problems as far as they are concerned with work load, for instance the management of patients with peptic ulcers, with diabetes and with rheumatic, neurological, psychiatric and, not the least, cardiovascular diseases. Very important in this respect are the possibilities of rehabilitation, not only for traumatic pathology but to an increasing extent for internal diseases.
Organization and efficiency: Postgraduate education should pay due attention to the organization of the occupational health service, which is paid for by industry and has to be run as efficiently and adequately as other departments. Education in epidemiology concerns not only the relation between health and health-determining factors, but also operational research into the efficiency of medical care and organization.
Legislation and social insurance system: Knowledge of the social insurance system and of health and safety regulations is expected of the occupational physician.
Environmental health: The occupational physician may be regarded as the biological specialist within industry. Management may expect from him expert knowledge of health problems outside industry. Therefore he must be taught the possible consequences of industry upon society.
Basic Material
Postgraduate education in occupational medicine has to bring about an almost complete change in role concept: noncurative medicine, directed to groups, teamwork, and the like. This means a change in attitude from clinical medicine, and has consequences not only for the programme of postgraduate education but also for its organization.
Process ofPostgraduate Education
The product specification requirements and the properties of the basic material determine the process of training. I will describe how in Holland we worked out the training of occupational physicians, not omitting the doubts we have about its adequacy and efficiency, and I will give a short outline of the changes we plan to make in the foreseeable future.
In postgraduate education in Holland the various branches of preventive medicine are closely interwoven. We have courses for occupational health care, school and youth health care, social insurance medicine and administrative medicine. I will take the courses as given by the Netherlands Institute for Preventive Medicine at Leyden as an example.
First there is a combined basic course in preventive medicine (called Course A), which is taken by all physicians who want to specialize in one of the above-mentioned branches of preventive medicine. This course covers four months, from September to January, five days a week. About After Course A there are separate courses for each branch of social medicine (Course B). These start in January, full time for the first three weeks, and then two days a week until July. In addition to this theoretical training the students perform practical work under close supervision in an industrial medical service for the other three days of the week from February to July, and for five days a week until September. In this period they prepare a survey of one of the departments of the factory, and undertake a research project on which they make a written report.
The theoretical and practical education lasts for twelve months continuously. After this the physician enters industry as an industrial physician, but remains under the supervision of a mentor for a further two years. After completion of these three years he may receive his registration as occupational physician, issued by the Public Health Registration Board. Examinations are not taken.
At present about 330 occupational physicians are working full time, about 220 of them being registered. Each year a total of about 25 physi-cians receive their training in Leyden and Nijmegen.
According to Dutch legislation, factories with more than 750 workers and factories with specified risks are obliged to have an occupational health service, either of their own, or in combination with other factories. In general one physician looks after 2,000-3,000 workers. Occupational health services as required by the Dutch occupational health service legislation can be directed only by a registered physician. Non-registered physicians are allowed to serve as staff members or as head of a voluntary occupational health service. This is the situation as it stands at the moment: we still have to raise the standard, because we doubt whether occupational medicine is adequately prepared to meet the future challenges of technological developments.
In 1967 the Dutch Society for Occupational Medicine set up a committee on postgraduate education in order to evaluate the present situation and to suggest changes in the programme and organization. Some major changes have to be expected in the organization of the course, especially in the supervision of the work in practice, and in the time allotted to training in research methods. We should like to change over completely from the theoretical courses to a training lasting some years in an approved industrial medical service or in a scientific institute for occupational medicine, in combination with short theoretical courses on specified topics. In this way more emphasis could be put on methodology and research. For the foreseeable future, however, the number of available training posts will be insufficient. We shall therefore have to rely on our present system of theoretical training in a special course combined with practical training in industry.
In Holland, as already mentioned, there are no formal examinations in postgraduate medical education. At this moment it is possible to sit through the theoretical courses, and just go into practice without making any real effort to study. Though it may not be possible to introduce examinations, we shall have to develop much more severe sanctions on inertia, and we hope to proceed in this by closer supervision during the three years and by demanding written reports on the work performed. (1) The meaning of 'environment' and its effect upon human beings.
(2) The reciprocal relation between health and work. Work may make a man ill. On the other hand, a man who has recovered from illness must be fitted back into the appropriate job.
(3) How to take and how to interpret an occupational history. This is probably the most important single skill which we can give the medical student and which every doctor can use afterwards without the help of any laboratory aid.
(4) Something about the more important industrial diseases, but we must remember that none of them is particularly common except in some special areas where a relatively large proportion of the working population is exposed to an industrial hazard, such as coal mining. The student should be taught something about the commoner pneumoconioses, about the clinical manifestations and prevention of lead and possibly benzene poisoning, and also about the effects of ionizing radiations. In addition, the etiology and prevention of accidents should be explained. The medical undergraduate should not be made into a pseudo-specialist in the rarer forms of industrial toxicology.
The effectiveness of the teaching will depend upon its realism and practical application and with its manifest connexion with, on the one hand, a patient, and on the other, a factory. The impact which teaching makes varies directly with the teacher/pupil ratio. It has a close connexion with the personal psychology of the teacher and his understanding of young people's minds, and it bears only a rough relationship to his performance at the other parts of his professional work, such as research, clinical work, or administration. The effectiveness of teaching does, however, relate closely to the clarity of the teacher's thought processes and to his control over his material. To know the subject is one thing, but to be able to transmit this clearly to somebody else is quite another. Undergraduate medical students, as university students go, are very strongly motivated, and up to a point will learn things for their own sake, but they must be stimulated to a certain extent to work at their subject by a feeling that they may be asked a question on it in an
